A new layered-double hydroxide-3-(4-hydroxyphenyl)propionate (LDH-HPP) has been synthesized by intercalation of 3-(4-hydroxyphenyl)propionic acid (HPP) into Zn-Al-layered double hydroxide (LDH) by ion-exchange method. PXRD, FTIR, TGA/DTG, compositional studies and FESEM were used to characterize the synthesized nanocomposite. The intercalation of HPP into the interlayer gallery space of LDH was characterized by x-ray diffractogram showed expanded basal
Introduction
Layered nanomaterials are getting lots of attention due to their unique structural felexibility, which is useful for the development of new hybrid materials with controlled functionality [1] . The layered double hydroxide (LDH) is also known as hydrotalcite-like material or anionic clay, are the large group of natural or synthetic materials that are layered, containing the hydroxide of two or more different kinds of metal cations and possessing an overall positive charge, which neutralized by the incorporation of exchangeable anion [2] . The structure of LDH closely related to brucite-like layer, Mg(OH) 2 , where Mg 2+ is octahedrally surrounded by six OH -and share edges to form infinite sheet [3] . Some of the divalent ions are replaced by trivalent ions, resulting in positively charge sheet and compensated by anions in the interlayer galleries along with the water molecules [4] [5] [6] .
The general formula that represents this class of materials is [M [1, [7] [8] . The x value is the charge density for the molar ratio M 3+ /(M 2+ +M 3+ ) [9] . The monovalent anions such as NO 3 -and Cl -within the interlayer gallery space can be easily replaced by desired anions [10] . The structure of LDH forms two-dimensional crystals consisting of thin crystalline layered that stacked by van der Waals and/or weak electrostatic interaction; thus various guest anions can be inserted into the LDH interlayer galleries [7] . This material is two dimensional type layered structure consisting of thin crystalline layers with a thickness of a few nanometers [11] .
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LDHs have anionic exchange capacity and the ability to capture organic and inorganic anions make them almost unique as inorganic materials [12] . LDH has been used in diverse applications such as adsorbents [13] , drug delivery [14] , controlled release formulation [5] , and sensors [15] . There are varied ways to intercalate anions into LDH interlayer gallery, such as co-precipitation method [16] , hydrothermal method [14] and ion-exchange method [5] .
3-(4-hydroxyphenyl)propionic acid (HPP) is an auxinic growth regulator, it can interfere with RNA production and change the properties and development in the plasma membrane. However, these herbicides can easily wash into the stream or infiltrate the soil eventually contaminating ground water reserves. In this study, 3-(4-hyroxyphenyl)propionic acid (HPP) has been intercalated between the interlayer of LDH by the ion -exchange method. The LDH-HPP nanocomposite was characterized by PXRD, FTIR, TGA/DTG, compositional studies and FESEM to confirm the intercalation. Encapsulation HPP into LDH interlayer would be enhanced thermal stability, release the anion at controlled manner, safer and environmental-friendly agrochemical.
Experimental
Synthesis of LDH-HPP Nanocomposite. The preparation of LDH-HPP was carried out using the ion-exchange method with various concentrations of anions. The solutions containing anions were added to an aqueous solution containing Zn/Al-LDH precursor [5; 17] and the mixture was stirred about two and half hour at room temperature. Then it was aged for 48h at 70 °C in an oil bath shaker. The centrifuged product LDH-HPP was washed with deionised water. Powder nanocomposite was dried in an oven at 60 °C overnight. The sample was kept in the bottle and stored in a vacuum desiccator for further use and characterization.
Characterisation. The powder X-ray Diffraction (PXRD) patterns were recorded by a Shimadzu XRD-6000 x-ray diffractometer using CuK a at wavelength, λ = 0.1540562 nm with a scanning rate of 2 degrees min -1 . FTIR spectra analysed by using NICOLET model 6700 in the range of 400-4000 
Result and Discussion
Powder X-Ray Diffraction. FT-IR Spectroscopy. FTIR spectra of LDH, HPP anion and LDH-HPP nanocomposite in the region between 400 and 4000 cm -1 are shown in the Fig. 2 . The FTIR spectra of LDH showed a broad absorption peak centered at 3434 cm -1 , which is attributed to OH vibration in the LDH and water molecule while at 1639 cm -1 attributed to bending vibration of the interlayer water molecules [19] . The strong absorption peak observed at 1348 cm -1 assigned to the presence of NO 3 -. FTIR spectra of pure HPP showed a broad absorption peak at 3406 cm -1 , which is assigned to the O-H Thermal analysis. The TGA/DTG thermograms of LDH, HPP and LDH-HPP nanocomposite was shown in Fig. 4 agglomerated flake-like morphology that has a similar morphology such as in the previous research [21] [22] 6] . This shows that HPP anion was successfully intercalated into the LDH interlayer. temperature 452 ºC instead of 263 ºC in pure phase. LDH was found to have plenty of benefits could be proposed for controlled release formulation of herbicides in agriculture due to their unique properties in ion-exchange, easy preparation and low toxicity.
